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ã`×â¶ÝÙYãY×ﬃçÞDæ ßYÞ ÜﬁÛ×¶ãæ#ﬁÙÚÛ"ä¼×â¶Ý%$Yã 6DéÞ æ!Þ ×âÞﬃÛ!â×¶ã × çÙæ ÛÞâéÛ#æÙæ ßYÞ ×Ø×DæﬁÜ,Þâ¶Ý6äåÝÞ¶ãDÜ,Ù=!
ßYÞæ!×¶Û"ÛÙÚç6çÙ ßYÞõç× æ!ÞﬃèéãYßY×¥ÜﬁÛ!×¶ãæ#ﬁÙÚÛ,äê×â¶Ý%$Yã â¶Û!Þ×$â¶Ý%$Yã ßYÞ  ÞﬃÛ!â×ßYÙBæßYÞ "ãDÜ,Þ¶ÛáDæ(û×â¶ÝÙYãY×¶ç
â$ÙÚã Þ¶ç âÙYäêÞÜﬁÝßYÙ ßYÞ Û!Þ×¶èYÛ*é
)
×ﬃÛ ç× Ù/ﬁÞ¶Û*Ü,× ßYÞ çÙBæ =Û!ÞDæâÙæR!ßYÞDæ!×¶Û,Û!ÙÚç5çÙ ßYÞ âÞ¶ãDÜﬁÛÙæ





Ý5ãæ!âﬃÛ"ÝEØYÝ($ ßYÞ éãY× âﬃÝÞ¶Û*Ü,× âÙYãDÜﬁÝ5ãDéÝßY×ßbËÓÞ äê×¶ãÜ=éYëÙ â$ÙÚäêÙ Ü,Þ>:,ÝßYÙ ßYÞﬀ5 *&äêÞDæ! Þﬃã æﬁé
ä¼×H*`ÙÚÛ8@× Ý6ã`ßYÞ
)












ßYÞ ç× ëÞ¶ãÜ,× ßYÞa=Û*éYÜ,×Dæ[* ëÚÞ¶Û!ßDéÛ!×Dæ-=Û!ÞDæ!â$×Dæ! äêÞ¶Û!â$×ßYÙ ÙYÛ"ÝÞ¶ãÜ,×ßYÙ
)











Ý5ãÝâ¶ÝÙ ßYÞ çÙBæ × `Ùæ ý&÷/! * Þﬃç6çÙ Þﬃã Û!Þﬃç×â¶Ý%$Yã × ç×DæÜﬁÛ!×¶ãæ8ﬁÙYÛ"äê×âﬃÝÙÚã`ÞDævßYÞ¶ç âÙYãDÜ,Þ Ü,Ù

















Û!ÙâÞDæÙ ßYÞõÛ!Þ$âÙÚãëÞ¶Ûæ"Ý%$Yã,Y×ËâÙÚã`ßDéâ¶ÝßYÙ × ç×ËÞ¶äêÞ¶Û"èÞﬃãYâ¶Ý×ËßYÞ ãDéÞëÚÙæ
Ü,Þ :"ÝßYÙBæ 6DéÞvæÞâÙÚãæ*ÜﬁÝEÜ=é/*`Þ¶ÛÙÚã æ,Ý6ã ë/@6ã`âéçÙ ßÝ5Û!ÞâÜ,Ù â$ÙÚã ç×æû×âÜﬁÝEë`ÝßY×ßYÞDæÝ6ãÝâﬃÝ×¶çÞDæ<Þ¶ã Þ¶ç
Ü,Þ :"ÝßYÙ ×¶èYÛ!ÙYÝ6ãYßDéaæﬁÜﬁÛ"Ý×¶ç(! ç×Dæ Þ¶ä
)





Ü,×â¶Ý%$Yã * ãéÞë×æ ×âÜﬁÝ9ëYÝßY×ßYÞæ æ!Þ Ý6ä
)







ßYÞ ç×Dæ ×âÜﬁÝEëYÝßY×$ßYÞDæ¥ÜﬁÛ!×ßÝâ¶ÝÙYãY×¶çÞæV* Þﬃã ç×Dæ ä¼ÙßY×¶ç5ÝßY×ßYÞDæËßYÞ ç× Û!ÞâÙYãDëÚÞ¶Û#æ"Ý($ÚãWKX6Dé=@ïÞ¶ç









æ,Ý ç×Dæ &ÙYãY×Dæ Ý6ã&Ýâ¶Ý×¶çÞDæ ßYÞ Ý6ä
)
ç×¶ãDÜ,×$â¶Ý%$Yã â$ÙÚãæ!Þ¶Û*ëÚ×¶ã}Þ¶ãä¼×¶Û!â×ßY× éãY× ÝßYÞ¶ãÜﬁÝßY×ß äÁé/*





Àï¦$°¶°ﬃ¦ Å	¦ ?Y« µa°¶?£a¡µa?¦« Y¡¶¯!6îÅaYÅa¦« ¯!°ﬃYÅa¡?Y£	?¦« ¤ °ﬃ¦¡Y£î¦°ﬃ«#?¢Y£ ¦£
ûY°¶ÅaY£a£a¦ ¤û½®êÀï¯!¯·
Òã ç× âéÞ¶ãYâ× äåÝ6ãYÞﬃÛ!× ßYÞ ï×¶Û!ßY×¶ã&ãYÞ ç×
)



















2!Ý5ãDÜ,Þ¶Û*ë`ÝÞ¶ã`Þ ßÝ6Û!ÞâÜ,×ﬃäêÞ¶ãDÜ,Þ ÞﬃãÞDæ*Ü,× ßÝ5Û!Þââ¶Ý($Úã ×¼ÜﬁÛ!×ëáDæ
ßYÞåÝ6ãëÞ¶Ûæ"ÝÙYãYÞDæ¾Þﬃã¥éã¥Ü,Þ¶Û"Û!Þ¶ã`Ùc6DéÞêÞ¶ç
)
Þ¶Û*Ü,Þ¶ã`ÞâÞ?*ËÞæ*Ü @6äÁéçÙæ¾ßÝEëÚÞ¶Û#æÙæ !_6DéÞâ$ÙÚã`ßDéâÞ¶ã ×
ç× Ý6ãæﬁÜ,×¶ç×â¶Ý($Úã ßYÞ Þﬃä
)

























ÛÙâÞæ!Ù ßYÞ Û!Þâ$ÙÚãëÞ¶Û#æ,Ý%$Yã æ"Ý6èéÝ%$ éãY×ßYÙ`Ø`çÞªë/@×`ö
)
Û"Ý6äêÞ¶ÛÙ æ!Ùâ¶Ý×¶ç(!®âÙYã ç× ×ßYÙ
)
â¶Ý%$Yã ßYÞ















çÙæ øBþ × `Ùæ^ %	7ÁÒã âé×¶ãDÜ,Ù × çÙ ÞâÙYã/$YäåÝâÙ=!äêÞ$ßÝßY×Dæ Ü,Þ¶ã`ßÝÞ¶ãDÜ,Þæ × ×ÜﬁÛ!×Þ¶ÛãDéÞë×Dæ





äÝâ¶Û!ÙÞ¶çÞâÜﬁÛ$Úã&Ýâ×O7^ 4SDæ Û!Þâ¶ÝÞ¶ãDÜ,Þ¶ä¼Þ¶ãDÜ,Þ"! çÙæ ×âÜ,ÙYÛ!ÞDæ
)
JYØYç6ÝâÙæ ÝßYÞ¶ãÜﬁÝ'=Ýâ×ﬃÛ!ÙÚã Þ
Ý5ãæ*ÜﬁÝ9Ü=éâ¶ÝÙYãY×¶ç6ÝG&×¶Û!ÙYã ç×êâéÞ¶ã`â×åäåÝ6ãYÞﬃÛ!×êâÙÚä¼ÙõÜ,Þ¶Û"Û"Ý9Ü,ÙÚÛ"ÝÙ Þ¶ã Û!Þâ$ÙÚãëÞ¶Û#æ,Ý%$Yã/!ﬀßYÞﬃç6Ý6äåÝEÜ,×ﬃãYßYÙõéã
)
ÞﬃÛ8@6äêÞÜﬁÛÙ âÙYãæ,ÝßYÞ¶Û!×ßYÙ âÙYäêÙ ×¶ä¼Þ¶ãY×O& ×ßYÙ
)
ÙYÛïÞ¶çâ¶ÝÞﬃÛ"Û!Þ¥ßYÞêç×äÝ6ãY×* Þ¶ã â$ÙÚãæ!ÞâéÞﬃãYâ¶Ý×







































































ÙæûÝ6ãDÜ,ÞﬃÛ"ãY×âﬃÝÙÚã`×¶çÞDæ^¬Ò®æﬁÜ,Þ ãéÞëÙ äêÞßÝÙ Ý5ãYßDéaæ*ÜﬁÛ,Ý×¶çsÞæ*Ü#S;,`ÙP* Ý5ãæ*Ü,×ﬃç×ßYÙ çÙâ×¶ç5äêÞ¶ãDÜ,Þ
×ﬃç6Û!ÞßYÞßYÙYÛ ßYÞ ßYÙBæ èYÛ!×¶ã`ßYÞDæ ÞDæ*Ü,×ØYçÞâﬃÝ6äåÝÞ¶ãÜ,Ùæ 3ÓÕ  Ýâ¶ÛÙÞ¶çÞâÜﬁÛ!ÙYãÝâæ * X®ÜﬁäêÞ¶çG7!
Ý5ãäêÞßÝ×Ü,×¶äêÞ¶ãÜ,Þ æ,ÝEÜ=é×ßYÙBæ Þ¶ã Þ¶ç§ÞDæ
)
×âﬃÝÙ âÙÚã`âéÛ"Û!ÞﬃãYâ¶Ý×ﬃç }âO@â¶ç6ÝâÙ Þ Ý6ãYÞDæﬁÜ,×ØYçÞ }ßYÞ¶ç










3ﬁç×Dæ ßYÙBæ æ!Ùâ¶ÝÞ$ßY×ßYÞDæa,`×¶ã â×¶äïØYÝ×ßYÙ
)















































ÙÜ,Þ¶ã`â¶Ý×¶çÞæ ßYÞ âÙYãæ*ÜﬁÛﬁéââ¶Ý%$Yã æ!Þ ÛÞ
)







ÞﬃãYßYÞ¶Û ç×Dæ×H*éßY×Dæ#7 Ò®æÖÞ¶ã Þﬃçåäê×¶Û!â$Ù ßYÞ Þæ*Ü,×Dæ
ÛÞ¶èéç×â¶Ý($Úã 3®Þ¶ã
)












ÙÚÛûç× â$ÞDæ!×âﬃÝ%$Úã ßYÞ ç×Dæ ×*DéßY×æ87VéÞ ßYÞâ¶Û!ÞÜ,×ßYÙ Þ¶ã ßýﬃﬁ
)
ÙYÛ¥ÞﬃçHvÝ6ãÝ?æ*ÜﬁÛ!Ù ßYÞ














âﬃÝEéßY×ß äêÙYãYÙ Ý6ãYßDéaæﬁÜﬁÛ"Ý×¶ç(!;6DéÞ æ!Þ âÙÚãæ*ÜﬁÛ*é/*P$ ßYÞDæßYÞ èÞﬃãYÞ¶Û!×$â¶ÝÙYãYÞDæ Þ¶ã Ü,ÙYÛ"ãYÙ × ÞDæ*Ü,×




















ç×O& Ù ç×õÝ5äê×¶èÞ¶ã ßYÞ ç×ªâﬃÝEéßY×ß*ßYÞªæﬁéaæC,Y×ØYÝEÜ,×¶ãÜ,ÞDæBÒ¾æïÞ¶ãÞDæﬁÜ,Þ âÙYãDÜ,ÞH&Ü,Ù\6DéÞªæ!Þ

















































 ÒãËç×çÙâ×¶ç5ÝßY×ß ßYÞ¶çŁ×¶ãDÜﬁÝ5èéÙ ×æ*ÜﬁÝ6ç6çÞ¶Û!Ùc3*èÞæ*ÜﬁÝÙYãY×ßYÙ
)
ÙÚÛVéãY×êÞDæﬁÜﬁÛ*éâÜ=éÛ!×êßYÞêÞâÙYãYÙYä@×






ç×âÞ¶Û!MﬃÛ!ÞOﬁÞÞÜ N ßYÞ Ø×ﬃÛ!âÙBæ*ÄÙÜﬁÛ!×Dæ ×âÜﬁÝ9ëYÝßY×ßYÞæ æﬁéYØâÙYãDÜﬁÛ×Ü,×ßY×Dæ 3 Û!Þ
)
×¶Û!×$â¶Ý%$Yã ßYÞ
ä¼Ù`Ü,ÙYÛ!ÞDæR! ÞﬃçÞâÜﬁÛ"Ýâ¶ÝßY×ß ßYÞ *`×Ü,Þæ!¬ÜﬁÛ!×ØÚ×>:!ÙBæÁë×ﬃÛ"ÝÙBæ!VâÙYãDÜﬁÛÙÚçßYÞÖæÙÚçßY×ßDéÛ!×DæR!VâéYØYÝÞ¶Û*Ü,×Dæ
ßYÞ ØÚ×¶Û!âÙBæ%%	7
 X®Ü ,`Þ¶ç6Ý× !§ÜﬁÛ!Þæ &ÙYãY×Dæ ßYÞ Þﬃä
)















ç9éaæ! ç'@ßYÞ¶Û ßYÞ ç× Ü,×ﬃÛ':!ÞÜ,× Þ¶çÞâÜﬁÛ$YãÝâ$×"!ªâﬃÛ!Þ×ßY×
)
ÙYÛ ×¶ãDÜﬁÝ5èéÙæ âé×ßÛ!ÙBæ ßYÞ ç×
















Òã¥ç×DæmßYáâ$×ßY×DæmßYÞïçÙæ¾ý&÷* Y÷/!	â$ÙÚãêéãY×å×â$Þ¶çÞ¶Û!×$â¶Ý%$Yã Þ¶ã§Þ¶ç JçEÜﬁÝ6ä¼Ù
)
Þ¶Û#@ÙßYÙ ç×åÞëÙYçEéâ¶Ý%$Yã ßYÞ¶ç
Ü,Þ :"ÝßYÙ ×¶èYÛ!ÙYÝ6ã`ßDéaæ*ÜﬁÛ"Ý×ﬃç ÞDæﬁÜ#S ä¼×¶Û!â×ßY×
)
ÙYÛ ç× ç%$YèYÝâ× ßYÙYäåÝ6ã`×¶ãDÜ,Þ ßYÞ ç× ßÝ?æ*ÜﬁÛ"ÝEØ&éâ¶Ý%$Yã 3 æ!Þ
)


































ÙYÛ ç×Dæ,`×ØYÝ6ç5ÝßY×ßYÞDæïçÙâ×¶çÞæ!¬ç×ËÞH`Ýæ*Ü,Þ¶ã`â¶Ý×ËßYÞõÝ5ãA=Û!×Þæ*ÜﬁÛ*éâÜ=éÛ×Dæ3*Û!ÞâÙYãDëÚÞ¶Û#æ,Ý%$Úã ßYÞ çÙBæ  )
Þﬃã &ÙYãY×æ ßYÞÄ×âÜﬁÝEë`ÝßY×ßA7;* ßYÞ æ!Þ¶ÛﬁëYÝâ¶ÝÙæR!
)























Òç âÙÚã:*éãDÜ,Ù ßYÞ ×âÜﬁÝ9ëYÝßY×ßYÞæ ßYÞa,YÙA* âÙÚãÜﬁÛ"ÝEØ&é/*YÞ × ç×
)













ÜﬁÝEØ`çÞDæ ßYÞ äêÙëYÝ6ç6ÝG&×¶Û ßÝ6Û!ÞâÜ,×¶äêÞ¶ãÜ,Þ Ù äSDæ Ý6ãYßÝ5Û!ÞâÜ,×¶ä¼Þ¶ãDÜ,Þ Þæ*Ü,×Dæ
â$ÙÚä
)
ÞÜ,Þ¶ãYâ¶Ý×DæC* ÞDæ*Ü,ÙBæêæ!Þ¶ÛﬁëYÝâ¶ÝÙæïäÁé/* Ø`ÝÞ¶ã éYØYÝâ×ßYÙBæåÞﬃã çÙæïèYÛ!×¶ã`ßYÞDæÞ>:!ÞDæßYÞËâ¶Ý6Û!âéç×â¶Ý%$Yãc*



































Ùâ$Ù â×ﬃç6Ý'=Ýâ×$ßYÙ Þ¶ã Þ¶ç
)










Þâ¶Ý×¶ç6Ý'&×$ßY×DæËäêÞßÝ×¶ãÜ,Þ ç× ×ß/6DéÝ?æ"Ýâ¶Ý($ÚãÄßYÞ¶çâÙYãYÙâ¶Ý6äåÝÞﬃãDÜ,Ù ßYÞ¶çÙ=Ýâ¶ÝÙ Þ¶ãÄÞ¶çêæ!Þ¶ã`Ù ßYÞ ç×Dæ
Þﬃä
)







ÞßÝâ¶Ý($Úã  âÙÚä¼Þ¶Û!â¶ÝÙ  ßÝæﬁÜﬁÛ"ÝEØéâﬃÝ%$ÚãP!

































































5Ł×¶Û× Þ¶çmâÙYã :ﬁéãDÜ,Ù ßYÞªç×Dæ¼×âÜ,ÙYÛ!ÞDæêÞﬃãYâÙYãDÜﬁÛ!×$ßYÙæ¼Þ¶ã ç×æêßÝæﬁÜﬁÝ6ãDÜ,×DæïçÙâ×¶ç5ÝßY×ßYÞDæÞDæﬁÜ=éßÝ×ßY×DæR!¬ç×Dæ
â$×¶ç6Ý'=Ýâ$×â¶ÝÙYãYÞDæ ×
)



























ÞâÜ,×ÜﬁÝ9ë×Dæ^ÒVã ÞDæ*Ü,Þ æ!Þ¶ãÜﬁÝßYÙ* Þ¶ã Þ¶çâÙYã :ﬁéãDÜ,Ù ßYÞåç×DæmçÙâ×ﬃç6ÝßY×ßYÞDæmçÙæ
×$âÜ,ÙÚÛÞDæ æÞ ,`×¶ã ä¼Ù`ë`Ý6ç6Ý'&×$ßYÙ
)






















Òã ÞﬃçÜ,Þ>:,ÝßYÙ ×¶èYÛ!ÙYÝ6ãYßDéaæﬁÜﬁÛ"Ý×¶ç(!¬ç×DæïäêÙëYÝ6ç5Ý'&×â¶ÝÙÚã`ÞDæâÙÚãæ"Ý6èéÝÞ¶ãDÜ,ÞDæ6DéÞ¥Ü,Þ¶ãYßÝÞ¶Û!ÙYã ×Ë×ßY×
)
Ü,×ﬃÛÁç×









ÛÞDæ!Þ¶ãÜ,Þ Þ¶ã Ü,ÙßYÙæêçÙBæêãÝ9ëÞ¶çÞæ87ûÙ ßYÞ ç×cﬁÙÚÛ,äê×â¶Ý%$Yã âÙYãDÜ @6ãé×6DéÞÖçÙæ




Ü,×ﬃÛ"ç× × ç×Dæ ã`ÞâÞDæ,ÝßY×ßYÞDæ
ÞëÙYçEéYÜﬁÝEë×æﬃö¥ßYÞDæ×¶Û"Û!ÙYç6çÙ ßYÞ ﬁÙÚÛ"ä¼×â¶ÝÙYãYÞDæ æ*é
)
ÞﬃÛ"ÝÙYÛ!ÞDæ-3  ¼Õ !   ?5 ! "ãæ*ÜﬁÝEÜ=éYÜ,Ù Óé
)
Þ¶Û"ÝÙYÛ ßYÞ
ïÞ¶Û!ÞﬃãYâ¶Ý×ﬃäåÝÞ¶ãÜ,Ù ×ﬃèYÛ!Ù ×¶ç6Ý6äêÞﬃãDÜ,×¶Û"ÝÙ7]< ÞëÙYçEéâ¶Ý%$Yã ßYÞ ç× Ù/ﬁÞ¶Û*Ü,× ßYÞ ﬁÙYÛ"äê×â¶Ý($Úã Ý6ã&Ýâ¶Ý×ﬃç\3
×éYÜ,ÙÚäê×ÜﬁÝæ"äêÙBæ!säê×¶ãÜ,Þ¶ãÝ5äåÝÞ¶ãÜ,Ù Ý6ã`ßDéaæ*ÜﬁÛ"Ý×ﬃç%!ÎÛÞ¶èYç×¶äêÞﬃãDÜ,×â¶Ý($Úã  ,Ý5èYÝÞ¶ãYÞ !sâ×¶ç6ÝßY×$ß/!sâÙÚä¼Þ¶Û!â¶Ý×ﬃç%!
Ü,á$â¶ãÝâ$×Dæ ßYÞ
)
Û!ÙßDéââ¶Ý($ÚãW %	7 <ÖßYÞDæ!×¶Û,Û!ÙÚç5çÙ ßYÞ¶ç ×
)
Û!ÞﬃãYßÝ'&× :!Þ ßYÞ ã&ÝEëÞﬃç æﬁé
)
Þ¶Û"ÝÙYÛ <ÖÙﬁÞ¶ÛﬁÜ,× ßYÞ













































































ÝEéßY×ß ßYÞ X®ë`Ý6èYãYÙYãA7aÒ®æﬁÜ,ÞõÛ!ÞJãYÞL,YÙA* éã âÙYã :*éãÜ,Ù ßYÞõÛÞâéÛ#æÙæÞ¶ã ä¼×Ü,Þ¶Û"Ý× ßYÞ


































































Û!ÞDæÞ¶ãDÜ,ÞDæ^ﬀ5ŁÙYÛÁçÙ Ü,×¶ãDÜ,Ù=!¬äSDæ6DéÞ¥éãY×Ëâ×¶Û!ÞﬃãYâ¶Ý×ËÞ¶ã éãY×ËÙ/ﬁÞ¶Û*Ü,× ßYÞVﬁÙYÛ"äê×â¶Ý($Úã
Þæ*Ü,×ßÝ'=Ýâéç9Ü,×ß
)







×¶Û*ÜﬁÝ6Û ßYÞ éã âÙYã :ﬁéãDÜ,Ù ßYÞ ×$âÜﬁÝEëYÝßY×ßYÞDæ16DéÞ Ù/=Û!ÞâÞﬃã ßÝ' @â¶Ý5çÞDæËâÙYãYßÝâ¶ÝÙYãYÞDæËßYÞ
ÜﬁÛ×Ø×>:Ù * ØÚ×>:!ÙBæÁæ×¶ç×¶Û,ÝÙæ^bX æﬁéªëÚÞO&U!IâÙÚã ç×¼ÛÞ¶èYç×¶äêÞﬃãDÜ,×â¶Ý($ÚãËßYÞåç×,Ý5èYÝÞ¶ãYÞ?*õßYÞ¼ç×§æÞ¶èéÛ"ÝßY×$ß
×ﬃç6Ý6äêÞ¶ãÜ,×¶Û"Ý× 3ﬁÛ!Þ¶èYç×¶ä¼Þ¶ãDÜ,×âﬃÝ%$Úã ÞéÛ!Ù
)
Þ×"! ÞHYÝ6èÞﬃãYâ¶Ý×æ ßYÞ çÙBæ â¶ç6ÝÞﬃãDÜ,ÞDæ^ %	7! æ!Þ}Ù`Øæ!Þ¶Û*ëÚ× éã
×éäêÞ¶ãDÜ,Ù ßYÞ ç×DæÄÞYÝ6èÞ¶ã`â¶Ý×Dæ ,`×â¶Ý× çÙBæÄ×Dæ×¶ç×¶Û"Ý×ßYÙæÄßYÞ ØÚ×Dæ!Þ Þ¶ã âé×ﬃãDÜ,Ù Þ¶ã âé×¶ãDÜ,Ù ×





















ÙÚÛÖÙ`ÜﬁÛ!Ù ç×ßYÙ=!åçÙBæ:$ëÞ¶ã`ÞDæ â×¶ç6ÝG=Ýâ×ßYÙBæËãYÙ ×âÞ
)






















Þ¶Û!×$â¶Ý%$Yã ÞﬃãDÜﬁÛ!Þ Û!×¶äê×æ * ÞDæ*Ü,×Ø`çÞâ¶Ý5äåÝÞ¶ãÜ,Ùæ
Þæ!âÙYç×¶Û!Þæ! ×ââﬃÝ%$Úã ßYÞ ﬁÙYÛ"äê×$â¶Ý%$Yã ßYÞ çÙæ ßYÞDæÙâé
)
×$ßYÙæR! ßYÞDæ!×¶Û,Û!ÙÚç5çÙ ßYÞ ÞDæﬁÜﬁÛ*éâÜ=éÛ!×DæÄßYÞ








×ﬃÛ!×ÞDæ*Ü,ÞªÜ,Þ>:"ÝßYÙ Ñ×Dæ æ!ÙYçEéâ¶ÝÙYãYÞæ æ!Þ¶Û8@×¶ã ×éYÜ,ÙYäê×ÜﬁÝ'&×ﬃÛ! Û!Þ$âéÛ"Û"Ý6Ûû×ªéãY×




Òã ç× âéÞ¶ã`â× äåÝ5ãYÞ¶Û!× * Þﬃã Ñ×
ﬃ

















ã`ÙõçÙÚèYÛ!×ï×>:*éaæﬁÜ,×¶Û#æÞÁ×¶çÛ"ÝEÜﬁä¼Ù ßYÞÁÞDæﬁÜ,×Á×$âÜﬁÝEëYÝßY×ß <Þ¶çYéaæ!Ù ßYÞsç×CﬁÙÚÛ"ä¼×â¶Ý%$YãûâÙÚãûâ×ﬃÛSâÜ,Þ¶Ûmæ!Ùâ¶Ý×ﬃççÞ












Þﬃã äê×Ü,Þ¶Û,Ý× ßYÞ ﬁÙYÛ"äê×âﬃÝ%$Úã 3*Û!Þ
)





















æÞ ëÞ¶ã Ø`çÙ 6DéÞ$×ßY×DæsÒVã Þæ*Ü,Þ æÞ¶ãDÜﬁÝßYÙ ßDéÛ!×¶ãÜ,Þ çÙBæ× `Ùæ Y÷/!êÞ¶ç
ﬃ
ÙÚãæ!Þ>:Ù Û!ÞﬃèYÝÙÚã`×¶ç,`×Ø/@×
æÙÚç5Ýâ¶ÝEÜ,×ßYÙ éã ÞDæﬁÜ=éßÝÙ 6DéÞ Ü,Þ¶ãF@×
)
ÙYÛ Ù`Ø^:!ÞÜﬁÝEëÚÙ ßYÞÜ,ÞâÜ,×¶Û äêÞ :!ÙÚÛ ç×Dæ ãYÞâ$ÞDæ"ÝßY×$ßYÞDæ ßYÞ ç×Dæ
Þﬃä
)




ÙYãYßYÞ¶Û^ªÒVã ÞDæ!Þ æ!ÞâÜ,ÙÚÛ! çÙæ


































Û!ÞDæ×Dæ ßYÞ ÞDæﬁÜ,Þ æÞâÜ,ÙYÛ2* ç×Dæ Þ¶ä
)






Û!ÙﬁÞæ"ÝÙYãY×¶çÞDæ Þ¶ã Á×¶ÛßY×¶ãã`ÞA Ñ× äê×¶ãYÙ ßYÞ ÙØYÛ!× ßYÞ¶ç ×¶ãDÜﬁÝ6èéÙ Ü,Þ :"ÝßYÙ ,Y×
â$ÙÚãæ*ÜﬁÛ*éÝßYÙ æ*é
)













































ÙYãYßYÞ¶Ûv× æﬁéaæ ã`ÞâÞDæ,ÝßY×ßYÞDæ^  ÙëYÝ6ç6ÝG&×¶ãYßYÙ
)












ÙYãYßYÞ¶ã × ç×æ ãYÞâÞæ"ÝßY×ßYÞæ
)






5ŁÞ¶ÛÙ Þæ*Ü,× ä¼Ù`ë`Ý6ç6Ý'&×$â¶Ý%$Yã ã`Ù ,`× æ,ÝßYÙ æ"Ý6ã ßÝ'=Ýâéç9Ü,×ßYÞDæÄßYÞ ä?JçEÜﬁÝ
)
çÞDæ $ÚÛßYÞ¶ãYÞDæR!\6DéÞ ,Y×
ÜﬁÛ×¶ãæ#ﬁÙÚÛ"ä¼×ßYÙ ç× ﬁÙYÛ"äê×â¶Ý($Úã Þ¶ã éã
)
Û!ÙØYçÞ¶ä¼× Û!ÞâéÛ,Û!Þ¶ãDÜ,Þ æ!ÙØYÛ!Þ ç× çÙâ×¶ç6ÝßY×$ßb Ñ×
)






























ßYÞ ÜﬁÛ!×Ø× :!Ù Þﬃã éã
)
ÞﬃÛ8@ÙßYÙ Þ¶ã 6DéÞ ç×æ Þﬃä
)
Û!ÞDæ×DæËãYÙ âÙYãDÜﬁÛ!×Ü,×Ø×¶ã äê×æ!åÙ æÙÚç×ﬃäêÞ¶ãDÜ,Þ Þ¶ã







ÝâÙBæ 9¼Þ¶çâ×¶ÛSâÜ,Þ¶ÛÁäïé/* âO@â¶ç5ÝâÙ;* ×ËâÙYÛ*Ü,Ù Ü,á¶Û"äåÝ5ãYÙ ßYÞ Þæ*Ü,× ×âÜﬁÝ9ëYÝßY×ß/!ãYÙBæïÞ¶ã`âÙYãDÜﬁÛ!×¶ä¼Ùæ
=ÛÞ¶ãDÜ,Þ × ç× æ,Ý6èéÝÞ¶ãÜ,Þ
)
×¶Û×ßYÙH:×Yö çÙæ4:$ëÞﬃãYÞDæ]ﬁÙYÛ"äê×ßYÙBæ Þ¶ã ç× äåÝâ¶Û!Ù="Þ¶çÞâÜﬁÛ$YãÝâ$× ãYÙ
ÞﬃãYâéÞ¶ãÜﬁÛ!×¶ã Þ¶ä
)







ÞﬃãDÜ,Þ ã`Ù Þ¶ãYâéÞﬃãDÜﬁÛ!×¶ã Û!ÞâéÛ#æ!ÙBæVﬁÙYÛ"äê×$ßYÙæ^ % ®ØBæÞ¶Û*ë×ﬃäêÙæ§×ßYÞ¶äQSDæ â$ÙÚã ç×
×éYÜ,ÙÚäê×ÜﬁÝ'&×â¶Ý($Úã â¶Û!Þâ¶ÝÞ¶ãDÜ,Þ ßYÞ ç× ﬁ×Ø`Û"Ýâ×âﬃÝ%$ÚãP! éãY× M æ"Ý6ä
)




































Û!ÞDæ×¶Û"ÝÙBæ ßYÞ ç× äåÝâ¶Û!Ù="Þ¶çÞâÜﬁÛ$Úã&Ýâ×"! ç× Ý6äê×ﬃèÞ¶ã ßYÞﬃç ×¶ãÜﬁÝ6èéÙ Ü,Þ>:"ÝßYÙ=! ç×Dæ
ÛÞ
)
Û!ÞDæÞ¶ãDÜ,×âﬃÝÙÚã`ÞDæ 6DéÞ çÞ æ!ÙYã ×DæÙâﬃÝ×ßY×DæR! çÙæ æ8@5äÁØÙYçÙBæa6DéÞ}ÞëÙâ×  äÁéãYßYÙ ÙØYÛÞ¶Û!Ù













































×ﬃãDÜﬁÝ6èéÙªÜ,Þ>:"ÝßYÙ !âÙYã ç×DæmÝßYÞ¶ãDÜﬁÝßY×$ßYÞDæ¾×åç×Dæ 6DéÞêÞDæ*Ü,×Ø×¶ãË×DæÙâﬃÝ×ßY×DæZ*õâÙÚãæ*ÜﬁÝEÜ=é/*`Þ¶ã¥éã
)
ÛÙâÞæ!Ù






Û!ÙYèYÛ!ÞDæ"Ý9ë×¶äêÞﬃãDÜ,Þ"! æ!Þ âÙYãæﬁÜﬁÝEÜ=é/*`Þ éã äêÞßÝÙ çÙâ×¶ç ßYÞ ç×







ÞÜ,Þ¶ãYâ¶Ý×DæËßYÞ ×¶çEÜ,Ù ã&ÝEëÞ¶ç   åã`Ù ßYÞçÙBæ¥èYÛ!×ﬃãYßYÞDæ§ÞDæ*Ü,×ØYçÞâﬃÝ6äåÝÞ¶ãÜ,ÙæûèÞ¶ã`Þ¶Û$ éã âﬃÛ"Ýæ!ÙYçsßYÞ
Ý5ãèÞ¶ã&ÝÞ¶Û!ÙBæ6DéÞV,Y×ﬃãâÙYãDÜﬁÛ"ÝEØ&éÝßYÙ ×¥Ý5ãæ*Ü,×ﬃç×¶ÛK*1ﬁÙYÛ*Ü,×¶çÞâÞ¶Û¾ç× äÝâ¶Û!ÙÞ¶çÞ$âÜﬁÛ$YãÝâ×ûÞ¶ãL5ﬀÛÙ`ëÚÞ¶ãYâÞ
























ÙÚÛﬁÜ,×¶Ûå×ﬃç¬ÝEÜ,Þﬃä MÒ®æﬁÜ=éßÝÙBæ * 9êÞDæ×¶Û"Û!ÙYç6çÙ/NËßYÞéãY× ßYÞ
ç×DæËÞ¶ä
)







ÞÜ,Þ¶ãYâ¶Ý×DæÁÜ,áâﬃãÝâ×æêßYÞ "ãDëÚÞDæ*ÜﬁÝ6è×$â¶Ý%$Yã [9êÞæ!×¶Û"ÛÙÚç6çÙ 








ÝÙÜ,×Üûç× ÛÞâÙYãDëÞﬃÛ#æ"Ý%$Yã4,Y×ÖéYÜﬁÝ5ç6Ý'&×ßYÙ Ü,×¶äïØYÝá¶ã ßYÙBæ
)
×¶ç×¶ãYâ×æﬃöVç×;ﬁÙYÛ"äê×âﬃÝ%$Úã ßYÞ çÙæ





×¶Û*Ü,Þ ßYÞ Þ¶ç6çÙæL,`×Ø/@×¶ã æ"ÝßYÙ Þ¶ä
)
é.:×ßYÙæ éÞ¶Û!× ßYÞ¶çsäêÞﬃÛ!â×ßYÙ ç×ØÙYÛ!×¶çG7!
×$ââ¶ÝÙYãYÞDæ ×
)
éãÜ,×¶ãYßYÙ × ç× Ý6ä
)

































$æ,ÝEÜ,Ù ßYÞ äêÞ :!ÙÚÛ×¶Û Þ¶ç
)











Û!ÞDæ×Dæ ßYÞ Ý6ãæ!Þ¶Ûâ¶Ý%$Yã Þ Ý6ãDÜ,ÞﬃÛ"äêÞßÝ×ﬃÛ"Ý×Dæ< Ý6ä
)










éÞßYÞÄâÙÚãæ"ÝßYÞﬃÛ!×¶Û[6DéÞ ç× ﬁÙÚÛ"ä¼×â¶Ý%$Yãa,Y× æ"ÝßYÙ äêÙëYÝ6ç6ÝG&×ßY× äê×Dæ Ø`ÝÞ¶ã
)
×¶Û!×















×O& æ!Ùâ¶Ý×¶ç â$ÙÚã éã ã Jä¼Þ¶Û!Ù
Ý5ä
)
ÙÚÛﬁÜ,×¶ãDÜ,Þ ßYÞ äêÞßÝßY×æ =Ý6ãY×¶ã`â¶ÝÞ¶Û×DæÄÞ Ý6ãæﬁÜﬁÝEÜ=éâ¶ÝÙYãY×¶çÞDæ 3"ßÝ?æ
)
ÙBæ"ÝEÜﬁÝEëÚÙæ ßYÞ ﬁÙYÛ"äê×â¶Ý($ÚãP! ßYÞ


















































ç×âÞ¶ÛÄ× çÙBæ M×¶ãÜﬁÝ6èéÙBæ çEéâO,Y×$ßYÙÚÛ!Þæ ßYÞ¶ç×æ*ÜﬁÝ6ç6çÞ¶Û!Ù/N * × æ*éaæ
ÙYÛ"è×¶ã&Ý'&×âﬃÝÙÚã`ÞDæ æ"Ý5ãYßÝâ×ﬃçÞDæc*
)
























×$âÜﬁÝEëYÝßY×ß/!åÞH`Ýæ*Ü @× éãY× éã&ÝßY×ß Þ¶ãÜﬁÛ!Þ Þ¶ç ÞDæ
)
×$â¶ÝÙ ë`ÝEÜ,×¶ç%!ïÞ¶ç®ÜﬁÛ!×Ø×>:!Ù * ç×\ﬁÙÚÛ"ä¼×â¶Ý%$Yã <ÔÞ¶ã ç×
â$ÙÚãF=Ý6èéÛ!×â¶Ý($Úã ×âÜ=é×¶ç æ!Þ
)
Þ¶Û#=Ý6ç×¶ã ç%$ÚèYÝâ×Dæ Þ Ý6ãæâ¶Û"Ý
)
â¶ÝÙÚã`ÞDæ Ü,Þ¶Û,Û"ÝEÜ,ÙYÛ"Ý×¶çÞæ ßÝæﬁÜﬁÝ6ãDÜ,×Dæ *
×ﬃä
)



























ÛÙﬁÞDæ,ÝÙYãY×¶ç6ÝßY×ß/3 Ý5ãæ*Ü,×ﬃç×â¶Ý%$Yã}ßYÞ éãY× Þ¶ä
)










ç×â$Þ¶Û æ!Þ ÞH&ÜﬁÝÞ¶ã`ßYÞ ßYÞDæ!ßYÞ ç×
ﬃ









Û!ÞDæ*Ü,×Ü,×¶Û"ÝÙBæßYÞ æÞ¶Û*ë`Ýâ¶ÝÙBæ®Òã ç× & ÙÚã`× ßYÞ ïá¶äêÞ¶ã`ÙæR!¼ç×Dæ èYÛ!×ﬃãYßYÞDæ






ã`Ù ÞDæâ×ÜﬁÝ6äê×ﬃÛ ä¼ÞßÝÙBæ ×
)



















ÙÚã`Þ¶ã Þﬃã Þë`ÝßYÞ¶ã`â¶Ý× ç× ×éaæÞ¶ãYâ¶Ý× ßYÞ ëÚÞ¶Û!ßY×ßYÞﬃÛ!×DævÞDæ*ÜﬁÛ*éâÜ=éÛ!×Dæ ßYÞ ﬁÙÚÛ,äê×â¶Ý%$Yã * ßYÞ




×ﬃÛ!ÞâÞa,Y×ØÚÞ¶Û Ü,Þ¶ãÝßYÙ äê×Dæ éã`× éãYâ¶Ý($Úã
ÛÞ
)
×¶Û!×ßYÙYÛ!×6DéÞâ¶Û!Þ×$ßYÙÚÛ!×.7?*éãY×ªÝ6ãæ*é==ÝâﬃÝÞ¶ãDÜ,Þ ×ßYÞâé×âﬃÝ%$ÚãvÞ¶ãDÜﬁÛÞªç× Ù/ﬁÞ¶Û*Ü,× ßYÞ ÜﬁÛ!×Ø× :!Ù-* ç×















éãÜ,Ù ßYÞ ë`Ýæ*Ü,× æÞâÜ,ÙYÛ"Ý×¶ç%!6DéÞ ÜﬁÝÞ¶ã`Þ éãY×
)
×¶ÛﬁÜ,Þ âÙÚãæ*ÜﬁÛ*éÝßY×\MâÙYãDÜﬁÛ×ON Þ¶ç


















×¶Û!Þâ$Þ ,YÙA* éã Ü,Þ¶Û"Û"Ý9Ü,ÙÚÛ"ÝÙ =Û!×¶èYäêÞ¶ãÜ,×ßYÙ Þ¶ã Ü,á¶Û"äÝ6ãYÙ ßYÞ âÙYä
)
ÞÜ,Þ¶ã`â¶Ý×Dæ
ÛÞ"6DéÞ¶Û"ÝßY×æ! æ"Ý6ã ÝßYÞ¶ãDÜﬁÝ'=Ýâ×â¶Ý%$Yã â¶ç×¶Û!× ßYÞ ç×DæÄãYÞâ$ÞDæ"ÝßY×$ßYÞDæªÒç Ü,Þ¶Û,Û"ÝEÜ,ÙYÛ"ÝÙ
)
ÝÞ¶Û!ßYÞ}ßYÞ æﬁé
,`ÙÚä¼ÙÚèÞ¶ã`Þ¶ÝßY×ß/!¥ã`Ù 6DéÞßY× æ,Ýæ*Ü,Þ¶ä¼× çÙâ×¶ç%!¥ç×Dæ Þﬃä
)




ä¼ÙßYÙBæËßYÞ âÙYãYâÞﬃãDÜﬁÛ!×âﬃÝ%$Úã ûßYÞDæ!â$ÙÚã`âÞ¶ãDÜﬁÛ×â¶Ý%$Yã ßYÞ
)


















ç×¶ãÜ,×â¶Ý%$Yã çÙâ×¶ç¼ÞDæ*Ü#S äQSDæªë`Ý6ãYâéç×ßY× × ç×DæËÝ6ãYâﬃÝEÜ,×â¶ÝÙYãYÞæ=Ý?æ!â×¶çÞDæ 6DéÞ ×¶ç












ÙBæ"Ýâ¶ÝÙÚã`×¶Û#æ!ÞÄâÙYçÞâÜﬁÝEëÚ×¶äêÞ¶ãÜ,ÞON+* ä¼Ù`ë`Ý6ç6Ý'&×ﬃÛ#æ!Þ âÙYäêÙ ×âÜ,ÙÚÛ!Þæ!
)
×ﬃÛ!× ,Y×âÞﬃÛ;=ÛÞ¶ãDÜ,Þ × ÞDæ*Ü,×














éÞßYÞ¶ã Û!Þ$×¶ç6äêÞ¶ãÜ,Þ âÙYãæ*ÜﬁÝ9Ü=éÝ6Û#æ!Þ Þﬃã×âÜ,ÙYÛ!ÞDæ
â$ÙÚçÞ$âÜﬁÝEëÙBæ
Ý6ãY×¶ç5äêÞ¶ãDÜ,Þ !¥ãYÙBæ ßY×¶ä¼Ùæ âéÞﬃãDÜ,× 6DéÞ æ!ÙØYÛ!Þ Þ¶çûâÙYã :*éãÜ,Ù ßYÞ çÙâ×¶ç6ÝßY×$ßYÞDæ ÞDæ*Ü=éßÝ×ßY×Dæ!êç×Dæ
ëÚÙÚç9éãDÜ,×ßYÞDæ¼âO,YÙâ×¶ãvâÙYã Þ¶ç
)







×¶Û× ÛÞâ¶Û!Þ×ﬃÛ ÛÞâéÛ#æÙæ ÞDæ
)
ÞâO@'=ÝâÙæ Þ¶ã â$×¶ç6Ý'=Ýâ$×â¶ÝÙYãYÞDæ *
ﬁÙYÛ"äê×$â¶Ý%$Yã/!Ë×
)
×¶Û!Þâ$Þ Ü,×¶äÁØYÝá¶ã âÙYäêÙ ç× ßÝG=ÝâéçEÜ,×ß
)






















3 IÙ`éÛâ×ßYÞO7!Ù Þ¶çßYÞ ç×Dæ âÙYãYßÝâ¶ÝÙYãYÞDæﬀ6DéÞ
)
Þ¶Û"äåÝ9Ü,Þ¶ã 6DéÞ éã ÞDæ
)
×$â¶ÝÙ çÙâ×¶ç6ÝG&×ßYÙ æ!Þ
ÜﬁÛ×¶ãæ#ﬁÙÚÛ"ä¼ÞªÞ¶ã ëÚÞ¶Û!ßY×ßYÞ¶ÛÙ Ü,Þ¶Û"Û"ÝEÜ,ÙYÛ"ÝÙ ä¼ÞßÝ×¶ãÜ,ÞõäêÙßY×¶ç6ÝßY×ßYÞDæßÝ'ﬁÞ¶Û!ÞﬃãYâ¶Ý×$ßY×DæïßYÞ âÙYäÁØYÝ5ãY×â¶Ý($Úã
ßYÞêßYÙBæmç%$YèYÝâ×DæöBßYÞ¼Ý5ãDÜ,Þ¶ã`â¶ÝÙYãY×¶ç6ÝßY×ßªßYÞåçÙBæ¾×âÜ,ÙYÛ!ÞDæ 3VèÙØÞ¶Û,ãY×Ø`Ý6ç6ÝßY×ß Þ¶ãÜ,ÙÚÛ"ã`Ù Þ¶ä
)
Û!Þæ!×Dæ#7!
ë`Ý6ãYâéç×ßY× × ç× ßÝ6ã/SﬃäåÝâ× Þæ
)
×â¶Ý×¶ç <ßYÞ Ý6ãÜ,Þ¶èYÛ!×â¶Ý($Úã 3 Þ¶ãDÜ,ÙYÛ"ã`Ù  ×$âÜﬁÝEëYÝßY×ßYÞDæ §Þ¶ä
)
Û!ÞDæ×Dæ87





éÞ$ßYÞ¶ã â×¶ç5Ý'=Ýâ×¶Û â$ÙÚäêÙ ßYÞ"fÜ,Þ¶Û,Û"ÝEÜ,ÙYÛ"Ý×¶ç6ÝG&×â¶Ý%$Yã 3Cï×¶Û!ßY×¶ã&ãYÞ"! Ñ×
ﬃ
ÝÙÜ,×Ü 7 ÒVç6çÙæ































ôÌ¾Ï¬»¥Íº Ç ïÌ ÉV»ûÍ ÀsÌ


























Û!ÞDæ×DæL* ãDéÞëÚ×Dæ ×âÜﬁÝEë`ÝßY×ßYÞDææÞ ßYÞDæ×¶Û"Û!ÙYç6ç×ﬃÛ!ÙÚãP!6DéÞ ãYÙ æÙÚã ×HJã Ü,Þ¶Û"Û,ÝEÜ,ÙÚÛ,ÝÙæ^KXsç5èéãY×Dæ
)
ÙßÛ8@×ﬃã æÞ¶Û"çÙ3*ç×êäåÝâ¶ÛÙ "ÞﬃçÞâÜﬁÛ$YãÝâ×"!ﬀç×êçÙâ$×¶ç6ÝßY×ß ßYÞçÙBæs×ﬃãDÜﬁÝ6èéÙBæs×æ*ÜﬁÝ6ç6çÞ¶Û!ÙBæsßYÞÁÑ×
ﬃ
ÝÙ`Ü,×Ü 7!
ÙÜﬁÛ!ÙBæ Ü,×ﬃç	ëÞ.&¥ãYÙªÜ,Þ¶ã`ßÛS¶ãËãÝ6ã&èéãY× æ*éÞ¶Û*Ü,ÞûßYÞõæÞ¶Û"çÙ  5ŁÙßYÞ¶ä¼Ùæ
)
Û!ÞﬃèéãDÜ,×¶Û"ã`Ùæsæ,ÝIÞ¶ãËßYÞO=Ý6ã&ÝEÜﬁÝEë×
ã`Ù æÞ Ý6ãDÜ,Þ¶èYÛ×¶ã × ãDéÞë×Dæ Þæ!â×¶ç×Dæ ÞDæ
)
×â¶Ý×¶çÞDæ]6DéÞ âÙYãæﬁÜﬁÝEÜ=éÝ6Û8@×ﬃã/! Þ¶ç ãDéÞëÚÙ Ü,Þ¶Û,Û"ÝEÜ,ÙYÛ"ÝÙ
ßþ
)





















ÝÙ`Ü,×Ü³öﬀéYÜﬁÝ6ç6Ý'& ×â¶Ý%$Yã ßYÞªç×DæåÝ6ãF=Û!×ÞDæﬁÜﬁÛ*éâÜ=éÛ!×æ!¬ë/@6ã`âéçÙ æ"Ý6äïØ=$Yç6ÝâÙ ×âÞ¶Ûâ× ßYÞ¶çVä¼×¶Û * ßYÞõç×
ã`×ëÞﬃè×â¶Ý%$YãA7
5ŁÙYÛÙÜﬁÛ!Ù ç×ßYÙ !åç× â×
)





























































Û!ÞDæÞ¶ãYâﬃÝ× ßYÞ çÙæ èYÛ!×ﬃãYßYÞDæ ÞDæﬁÜ,×ØYçÞ$â¶Ý6äåÝÞﬃãDÜ,ÙBæ ßYÞ äåÝâﬃÛ!ÙÞﬃçÞâÜﬁÛ$YãÝâ×A ÓYÝ6ã










ã&ÝEëÞﬃç Ü,Þ¶Û"Û,ÝEÜ,ÙÚÛ,Ý×¶ç®Ý5ãæ!âﬃÛ"ÝEØYÝá¶ãYßYÙBæ!Þ Þ¶ã éã â$ÙÚãÜ,ÞH Ü,Ù ßYÞ äÁéâ.,Y× Ý6ãYâ$Þ¶Û*ÜﬁÝßDéäÁØ`Û!ÞA¾ÓÞ ç6çÞ¶è=$ ×Dæ#@®×
éã`× æ"Ý9Ü=é×â¶Ý%$Yã ßYÙYãYßYÞªç× ÞDæ*Ü,×ØYÝ6ç6ÝßY×ß ßYÞ¶çVäêÞﬃÛ!â×ßYÙ ã`×â¶ÝÙYãY×¶ç * ßYÞ ç×¥Ü,Þâ¶ãYÙYçÙYè/@×"!Vâ$ÙÚã:*éè×ßYÙ
â$ÙÚã ç× èÞDæﬁÜﬁÝ%$Yã âÙÚã:*éãDÜ,× ßYÞ¶çåÒ¾æ*Ü,×ßYÙa* Þ¶çûâéÞ¶Û
)
Ù ßYÞ "ã&èÞ¶ãÝÞﬃÛ!ÙæÖßYÞ  Ý5ãY×DæÖßYÞ¶ç¥æ!Þ$âÜ,ÙÚÛ
â$×¶Û*ØÙYãYÞﬃÛ!Ù !ûÞ¶ç6çÙ è×¶Û!×¶ãÜﬁÝ'&×¶ã`ßYÙ ç×
)





éÞﬃãYâ× ßYÞ ï×¶Û!ßY×¶ã&ãYÞû×¼éãY× æ"ÝEÜ=é×$â¶Ý%$Yã ßYÙYãYßYÞåéãY×ãéÞë×
×$âÜﬁÝEëYÝßY×ß ßYÞ äêÞ¶Ûâ×ßYÙ äÁéãYßÝ×ﬃçåÝ6ãYÞæ*Ü,×Ø`çÞ2* ßYÞ Ü,Þâ¶ã`ÙÚçÙÚè/@× äÁé/* ÞëÙYçEéYÜﬁÝEëÚ× äêÙëYÝ5ç6Ý'&× æ*éaæ





















































ÙYÛ =Ý6ç5Ý×¶çÞDæ ßYÞ èYÛ×¶ãYßYÞDæ èYÛﬁé
)






ÛÞ¶ãDÜ,×Ø`Ý6ç6ÝßY×$ß ä¼ÞßÝßYÙBæ ,YÙA* × ã&ÝEëÞﬃç Ý6ãÜ,Þ¶Û"ãY×$â¶ÝÙYãY×¶ç%!+* æﬁéaæ!âÞ
)




















Òã ÞﬃçBâÙYÛ"Û!ÞﬃÛVßYÞ¶ç/JçEÜﬁÝ6ä¼Ù ßYÞâÞ¶ã&ÝÙ !Þ¶çÚÜ,Þ :"ÝßYÙ ×¶èYÛ!Ù="×¶ç5Ý6äêÞ¶ãÜ,×¶Û"ÝÙV,`×ÁÞDæﬁÜ,×ßYÙ ×ÜﬁÛ!×ëÞDæ×ßYÙ ßYÞ ﬁÙYÛ"äê×
âﬃÛ!Þâ¶ÝÞﬃãDÜ,Þ
)





















































ç6Ý×â¶Ý($Úã ßYÞ ç× è×¶äê× ßYÞ
)
Û!ÙßDéâÜ,ÙBæ!¼Ü,Þﬃãæ"Ý($Úã â¶ÛÞâ¶ÝÞ¶ãÜ,Þ æ!ÙØYÛ!Þ çÙæ
)













×ﬃÛ!× Ý5ãæ!âﬃÛ"ÝEØYÝ5Û#æ!Þ Þ¶ã éã`× ÞDæ*ÜﬁÛ!×Ü,Þ¶èYÝ× äÁéçEÜﬁÝ(*çÙâ×¶ç6ÝßY×$ßYÞDæ43"×¶ä
)
ç6Ý×â¶Ý($Úã ßYÞ







ÙØBæÞ¶Û*ëÚ× Ü,×¶äÁØ`Ýá¶ã ç× â¶Û!ÞâﬃÝÞ¶ãDÜ,Þ Ý6ä
)





ÙÚÛﬁÜ,Þ"!êßÝæ*ÜﬁÛ"Ý9Øéâ¶Ý%$YãA7R!âé/*Y× ç%$ÚèYÝâ× ßYÞ Ý6ä
)

































Û!Ù/ﬁÞDæ"ÝÙYãY×ﬃç¬çÙâ×¶ç Òçäê×¶ãÜ,Þ¶ãÝ6äÝÞ¶ãDÜ,Ù Þ¶ã ç×
çÙâ×ﬃç6ÝßY×ß ßYÞ èYÛ*é
)


















×¶Û!× Þ¶çÁÜ,Þ>:"ÝßYÙ !êßYÞ¶ç,`ÞâO,`Ù æ×¶ç6ÝÞ¶ãÜ,Þ ßYÞ ç×
)













Ü,Þ :"ÝßYÙ¼Ü,ÞﬃãYßÛS®äêÞﬃãYÙBæﬀÜﬁÛ!×DæâÞ¶ãYßYÞﬃãYâ¶Ý×sÞﬃã¥æ*é éYÜ=éÛ!Ù 


























ÑÙBæ ×$âÜ,ÙÚÛÞDæ æÞ äêÙëYÝ6ç6ÝG&×¶ã
)
×ﬃÛ!× ×âÜﬁÝ9ë×¶Û ç×Dæ4éÞ¶Û8&×Dæ âÞﬃãDÜﬁÛ8@
)
ÞÜ,×Dæ 3 ×ÜﬁÛ×Þ¶Û * äê×¶ãÜ,Þ¶ãYÞ¶Û
×$âÜﬁÝEëYÝßY×ßA7!åÞ¶ã éãÄâÙYãDÜ,ÞH&Ü,Ù ßYÙÚã`ßYÞ çÙBæ¥Ü,Þ¶Û"Û"Ý9Ü,ÙÚÛ"ÝÙæËÞæ*Ü#S¶ã âﬃÛ!Þâ¶ÝÞﬃãDÜ,Þ¶äêÞﬃãDÜ,Þ âÙYãA=Û!ÙYãDÜ,×$ßYÙæË×
ç($ÚèYÝâ$×Dæ Þ ÜﬁÛ!×Ü,ÞﬃÛ"Û"ÝEÜ,ÙYÛ"Ý×¶çÞDæ * × éÞ¶Û8& ×DæÄâÞ¶ãÜﬁÛ8@'éè×Dæ^ ÒVã ÞDæﬁÜ,× æ"ÝEÜ=é×âﬃÝ%$Úã
)
×ﬃÛ*ÜﬁÝâéç×ﬃÛ ßYÞ























×æ!Þ¶èéÛ!×$ßYÙ Ñ×DæûÙ`Øæ!Þ¶Ûﬁë×â¶ÝÙÚã`ÞDæêÛ!Þ×¶ç5Ý'&×ßY×DæûÞﬃã ãDéÞDæﬁÜﬁÛ!× Ý6ãDëÚÞDæ*ÜﬁÝ6è×$â¶Ý%$Yã/!®× ÜﬁÛ!×ëáæêßYÞ¶çm×ﬃã/S¶ç6Ý?æ"Ýæ
ßYÞﬃç
)
ÛÙâÞæ!Ù ÙYÛ"ÝÞ¶ãÜ,×ßYÙ ×â¶Û!Þ$×¶ÛêÛ!ÞâéÛ#æÙæûÞﬃã â×¶ç6Ý'=Ýâ×â¶Ý%$Yã\* Þﬃã ﬁÙÚÛ"ä¼×â¶Ý%$Yã/!ﬁÙÚÛ*Ü,×ﬃçÞâÞ¶ãvÞDæ*Ü,Þ
ÙØ:ÞÜﬁÝEëÙ  XsçäåÝæ"ä¼ÙÖÜﬁÝÞ¶ä
)






Û!ÙAYÝ6äåÝßY×ß Þ¶ã`âéÞ¶ãÜﬁÛ!×¶ã}Þ¶çËäSHYÝ5äêÙ ßYÞ ßYÞ.ﬁÞ¶ãæÙÚÛ!Þæ Þæ"äêÞ¶Û×ßYÙæ^
9¼ÞDæßYÞ ãéÞDæ*ÜﬁÛ!Ù
)
















































































  ?5 ö "ãæ*ÜﬁÝEÜ=éYÜ,Ù  åã&ÝEëÞ¶Ûæ"ÝEÜ,×¶Û,ÝÙQ5IÛ!Ù/ﬁÞDæ"ÝÙÚã`×¶ç6Ý'&×$ßYÙ
  êÕ ö "ãæﬁÜﬁÝEÜ=éYÜ,Ù  ãÝ9ëÞ¶Û#æ,ÝEÜ,×¶Û"ÝÙ¥ßYÞsÕÞâ¶ãYÙYçÙYè/@×











5@ Ò /5@ﬃö"5Þ 6DéÞ Y×Dæ_*  ÞßÝ×¶ã`×DæﬀÒä
)
Û!ÞDæ×Dæ 3 5_`  ÒsÓ/7
ÓA5aÒÄöÓÞﬃÛ*ëYÝâﬃÝÙQ5aéYØYç5ÝâÙ¥ßYÞﬃçÒVä
)
çÞÙ
